Quantitation of cell proliferation, colony formation, and carcinogen induced cytotoxicity of rat tracheal epithelial cells grown in culture on 3T3 feeder layers.
A cell culture system is described for the growth of rat tracheal epithelial (RTE) cells at clonal density. The system uses normal, early passage RTE cells grown on feeder layers of lethally irradiated 3T3 cells. The RTE cells have a high colony forming efficiency (5 to 10%) in culture, can be passaged up to 5 times, and are capable of more than 20 cumulative doublings per colony forming cell. The epithelial nature of the cells was confirmed by cell and colony morphology, immunoperoxidase staining of intracellular keratin, and cellular ultrastructural studies. The cytotoxic response of RTE cells to a variety of carcinogens, including a direct acting chemical carcinogen, a physical carcinogen, and a series of polycyclic aromatic hydrocarbons, was quantitated. A linear decrease in the logarithm of survival was observed with increasing doses of N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), gamma-irradiation, 7,12-dimethylbenz(a)anthracene, and a diol-ep-oxide of benzo(a)pyrene. No toxicity was observed after treatment with benzo(a)pyrene or 3-methylcholanthrene over the concentration range examined. In contrast, phorbol ester tumor promoters stimulated cell growth markedly. Based on these and other studies, the RTE cell culture system represents a model system that will be useful for quantitative studies of epithelial cell growth, differentiation, and carcinogenesis.